Introduction
Within metal (metal oxide)/polymer nanocomposites, nanoparticles reveal specific interparticle interactions and interactions with the matrix they are dispersed in [1, 2] . Nanostructured anatase titanium dioxide has attracted widespread attention as a photo-electrode in an advanced regenerative dye-sensitised solar cell, referred to as the Grätzel cell [3] . It has been shown also that the nanostructured anatase material exhibits an enhancement factor of about 3 × 10 6 compared to the mean lithium-ion intercalation time of a dense layer of this Li-battery anode material [4] . Nanostructured materials comprising 3-d transition metal oxide nanoparticles or alloys have been investigated extensively for their potential application as anode materials in lithium-ion batteries. A serious drawback of such systems is the substantial volume change of the active phase (up to 300%) during the charge/discharge process, which leads to mechanical disintegration of the electrode. The use of polymeric matrix could stabilize the nanoparticles within nanocomposite.
This chapter presents an extensive study of the structure, morphology, electrical properties, oxidation kinetics and electrochemical parameters of metal (metal oxide)/polymer nano-composites.
Experimental Aspects

Formation of Nanocomposites
The flux of metal atoms in vacuum (Pd, Sn, Al, Ti, Zn), evaporated from a bulk sample, condenses onto a cooled substrate together with the monomer. The condensate consists of nanoparticles of the metal and the monomer (Fig. 1) . Upon heating the substrate to ambient temperature, the monomer polymerises to poly-para-xylylene. The structure thus obtained is a porous matrix with dispersed nanoparticles in it. The properties of these nanocomposites containing metal and/or metal-oxide nanoparticles in the polymeric matrix are presented. Manipulating the synthesis conditions, i. e., the distance between the vapour source and the substrate, the tilt angle of the beam and the deposition time, allowed for optimising the deposition regime. Measuring the electrical resistance of the condensate and composite permitted the control of the film formation in relation to the oxidation behaviour.
PPX Vacuum Co-Deposition
The schematics of the para-xylylene monomer polymerisation [5] is presented in Fig. 2 . The monomer beam was introduced from the source consisting of the zone of evaporation of di-para-xylylene and its pyrolysis zone. Di-para-xylylene was introduced into the evaporation zone, which then evaporated (without destruction) in the temperature range 350-400 K. Then the molecules of di-para-xylylene reached the pyrolysis zone with a temperature of 930 K. Under these conditions the C-C bond 
